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(54) FORCE SENSING PRESENTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make a device 
inexpensive, to reduce faults as well and further to 
eliminate the risk of damage to a user because of 
runaway or the like by controlling the degree of 
regulation to the operation of a wire through a brake 
means, which is linked at the other end of the wire, for 
regulating the movement of the wire. 
SOLUTION: One end of a wire 6 is fixed at one located 
on the head of attaching means 2, 2... fitted to fingers 3, 
namely, located at the sections close to the tips of 
fingers and the wire 6 is sequentially bridged over 
pulleys 5, 5.... As the brake means for regulating the 
move of the wire 6, cylinders 9, 9... are attached to a 
substrate part 8 attached to a wrist 7 of the user. The 
cylinder 9 is provided with a cylinder barrel 10, and in 
the cylinder barrel 10, a piston 11 is supported so as to 
freely move in the axial direction of the cylinder barrel 
10. The piston 11 is provided with the axially long main 
part of small diameter and the part of large diameter to 
be operated, and the main part is slidably inserted to an insert hole 12, which is formed on the 
front end wall of the cylinder barrel 10. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s>] 

[Claim l] Innerforce*sense presentation equipment characterized by having the attachment means 
attached in the candidate for inner-force-sense presentation, the wire by which the end was connected 
with the above-mentioned attachment means, a brake means to be connected with the other end of the 
above-mentioned wire, and to regulate movement of this wire, and the control means which control the 
grade of the regulation on the movement of the wire by the above-mentioned brake means. 
[Claim 2] The above-mentioned brake means It is the cy Under equipped with the fluid enclosed with the 
fluid room divided into two by the acted section located in the cylinder cylinder of the piston which moves 
to shaft orientations to a cylinder cylinder and this cylinder cylinder, and this piston, and this fluid room, 
and a direct connection means to link the two above-mentioned fluid rooms directly through a bulb. 
Inner-force-sense presentation equipment according to claim 1 characterized by connecting the 
above-mentioned piston and the other end of the above-mentioned wire. 

[Claim 3] Inner -force -sense presentation equipment according to claim 2 characterized by the 
above-mentioned fluid being a gas. 

[Claim 4] Inner -force -sense presentation equipment according to claim 3 characterized by the 
above-mentioned gas being air. 

[Claim 5] Inner force sense presentation equipment according to claim 3 characterized by the 
above-mentioned gas being high-pressure air. 

[Claim 6] Inner-force-sense presentation equipment according to claim 2 characterized by the 
above-mentioned fluid being a liquid. 

[Claim 7] Inner force sense presentation equipment according to claim 2 characterized by the 
above-mentioned bulb being a solenoid valve. 

[Claim 8] Inner -force sense presentation equipment according- to claim 3 characterized by the 
above-mentioned bulb being a solenoid valve. 

[Claim 9] Inner -force -sense presentation equipment according to claim 4 characterized by the 
above-mentioned bulb being a solenoid valve. 

[Claim 10] Inner-force-sense presentation equipment according to claim 5 characterized by the 
above-mentioned bulb being a solenoid valve. 

[Claim 11] Inner-force- sense presentation equipment according to claim 6 characterized by the 
above-mentioned bulb being a solenoid valve. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to new inner-force-sense 
presentation equipment. In detail, while it is cheap, there is also little failure and it is further related 
with the technology of offering inner-force-sense presentation equipment without ** which inflicts an 
injury-tfh a user by overrun etc. 
[0002] 

[Description of the Prior Art] In the virtual world built as data on the computer, there is a virtual body 
operation system which senses the object of imagination as if it was an actual object, and can operate it. 
[0003] By changing the three-dimensions position in a real space into the three-dimensions coordinate of 
the image (virtual space) displayed using technique, such as CG, correspondence with the position in the 
virtual space of the hand of the imagination of a user displayed into the image and the position in a real 
space can be taken, and a user becomes possible [ operating the virtual body displayed into the virtual 
space ] by this. 

[0004] However, only by it, a user only senses that the virtual body is operated visually, and cannot get 
feeling as if touched the virtual body, it has held or it carried out. 

[0005] Then, some things are proposed by the virtual world as inner-force-sense presentation equipment 
which transmits the above feelings to a user. 

[0006] Conventionally, take about the wire which fixed the end to the member of the shape of a ring which 
used the means of a band etc. and was fixed between the joints of each finger although it had not become 
for example, a glove type or a glove type to the neighborhood of a wrist through a pulley etc., and it pulls 
out outside. By rolling round the other end of each wire by the motor, there are what uses pneumatics 
instead of combining a method (referring to JP, 6- 324622, A), and the wire and motor which apply the force 
to each joint of a finger, a thing using vibrator, etc. 
[0007] 

[Problem(s) to be Solved by the Invention] Since the equipment itself with which a finger is equipped not 
only becomes large, but it becomes heavy by the method using the method and pneumatics which combine 
a wire and a motor, prolonged use is difficult by fatigue of not only becoming the factor which checks the 
movement of a free finger but skill. Moreover, although the so-called ****** [ say / having touched the 
virtual body ] is obtained to some extent by the method using vibrator, the reaction force from a virtual 
body, i.e., an inner force sense, cannot be obtained. 

[0008] furthermore, normal, since external force is applied to a finger by these methods even when it 
was working, when the very strong force works by the case where the applied force is too strong, the 
abnormalities (overrun) of a control unit, etc., there is ** which does damage to a finger It is difficult to 
guarantee the reliability of a limiter 100%, though safety devices, such as a limiter, are formed in order to 
avoid this. Moreover, although it is also avoidable by using the small motor of the maximum torque etc., 
in this case, a user's force exceeds the torque of a motor, and the case where it becomes impossible to 
achieve the original function of inner-force-sense presentation may happen frequently. 
[0009] Then, while this invention is cheap, there is also little failure and let it be a technical problem 
further to offer inner-force sense presentation equipment without ** which inflicts damage on a user by 
overrun etc. 
[0010] 

[Means for Solving the Problem] This invention inner-force-sense presentation equipment is equipped 
with the attachment means attached in the candidate for inner-force-sense presentation, the wire by 
which the end was connected with the above-mentioned attachment means, a brake means to be 
connected with the other end of the above-mentioned wire, and to regulate movement of this wire, and the 
control means which control the grade of the regulation on the movement of the wire by the 
above-mentioned brake means in order to solve the above-mentioned technical problem. 



[0011] Therefore, if it is in this invention inner- force sense presentation equipment, it is cheap, and there 
is little failure, and there is no ** which does damage to candidates for inner-force-sense presentation, 
such as a user's finger. 
[0012] 

[Embodiments of the Invention] The form of operation of this invention inner-force-sense presentation 
equipment is explained with reference to an accompanying drawing below. In addition, the form of the 
illustrated operation shows people's finger an inner force sense for this invention, namely, applies it to the 
inner force sense presentation equipment which makes people's finger applicable to inner force -sense 
presentation. 

[0013] Inner force sense presentation equipment 1 has the attachment meanses 2 and 2 for 
inner-force sense presentation attached in people's finger in the form of this operation, and ... The 
attachment meanses 2 and 2 and ... have succeeded in the shape of a ring mostly, and it is attached in the 
shape of outside attachment between a user's fingers 3 and 3 and the joints of ... etc. 
[0014] stands 4 and 4 and ... prepare in fingers 3 and 3 and the portion corresponding to the outside of 
i.e., a lateral part, among the above-mentioned attachment meanses 2 and 2 and ... having - these stands 
4 and 4 and ... pulleys 5 and 5 and ... rotation -- possible - support - now, it is 

[0015] The end of a wire 6 is fixed to the attachment meanses 2 and 2 attached in the finger 3 of 1 and the 
thing located in the head of i.e., what is located in portion near fingertip 2a, and pulleys 5 and 5 and ... 
are built over this wire 6 one by one. 

[0016] as a brake means to regulate the movement of the above-mentioned wire 6 in the base section 8 
attached in a user's wrist 7 cylinders 9 and 9 ... (two pieces are shown in a drawing.) is attached 
[0017] The above-mentioned cylinder 9 is equipped with the cylinder cylinder 10, and the piston 11 is 
supported by this cylinder cylinder 10 free [ movement to the shaft orientations of the cylinder cylinder 
10 ]. the insertion to which the piston 11 was formed in the back end of stating part 11a long to shaft 
orientations, and this stating part 11a in the minor diameter, and equipped with acted section lib of a 
major diameter, and stating part 11a was formed in the front end wall of the cylinder cylinder 10 - it is 
inserted in the hole 12 free [ sliding ] 

[0018] The interior of the cylinder cylinder 10 is divided into two rooms by acted section lib of a piston 11 
approximately, and let each part stores be the fluid rooms 13 and 14. And these fluid rooms 13 and 14 are 
directly linked by the direct connection means 15. That is, the fluid rooms 13 and 14 are opened for free 
passage with the connection pipe 16, and the bulb 17, for example, a solenoid valve, is inserted in the 
middle of this connection pipe 16. 

[0019] And the fluid 18, for example, air, is enclosed in the above-mentioned fluid rooms 13 and 14 and 
the connection pipe 16. 

[0020] The above-mentioned cylinder 9 is attached in the base section 8 through the stand 19, and the 
coil-spring-like return springs 20 and 20 are stretched between this stand 19 and the point of stating part 
11a of a piston 11. 

[0021] And the other end of the above-mentioned wire 6 is connected with the point of stating part 11a of 
the piston 11 of a cylinder 9. 

[0022] Moreover, the above-mentioned bulb 17 is connected with the control unit (control means) 22 which 
controls the degree of opening and closing of this bulb 17 through the control line 21. 

[0023] The above-mentioned inner force sense presentation equipment 1 is used for a user's fingers 3 and 
3 and ... for the attachment meanses 2 and 2 and carrying out a deer, and attaching the base section 8 
in a user's wrist 7, and being attached. 

[0024] And if a user bends the finger 3, a wire 6 will be pulled by it and the force of a direction in which 
the piston 11 of a cylinder 9 is pulled out from the cylinder cylinder 10 will be received. At this time, in the 
state of full open of a bulb 17, air 18 flows from the fluid room 13 freely to the fluid room 14 through the 
connection pipe 16, and a user can bend a finger 3, without sensing resistance. Moreover, if a finger 3 is 
lengthened from the state which bent the finger 3, in the state where the bulb 17 is opened fully, it 
returns until a wire 6 becomes it tense, since the force to the direction which pulls out a piston 11 from 
the cylinder cylinder 10 is lost, and with springs 20 and 20, a piston 11 will be returned into the cylinder 
cylinder 10, and air 18 will flow from the fluid room 14 to the fluid room 13 through the connection pipe 
16. Thus, where a bulb 17 is made full open, when a finger 3 is moved, . the fluid room 13 and the air 18 in 
14 go back and forth freely through the connection pipe 16, and a user does not sense resistance for the 
finger 3. 

[0025] Moreover, if the close by pass bulb completely of the bulb 17 is carried out, since a flow of the fluid 
room 13 and the air 18 between 14 will be prevented, when it is going to bend a finger 3, the resistance 
accompanying change of the volume of air 18 will be sensed. Furthermore, if a bulb 17 is changed into the 
middle state of full open and a close by pass bulb completely, when a finger 3 is bent, the resistance 



according to the flow resistance of the air 18 which flows through the connection pipe 16, and the 
resistance accompanying change of the volume of air 18 will be sensed. 

[0026] Thus, a user will be shown by the finger 3 the inner force sense according to the degree Qf opening 
and closing of a bulb 17. 

[0027] And when a bulb 17 lengthens the finger 3 bent in the state other than full open, it is sensed by the 
bending sensors 23 and 23 and ... which consist of the strain gage arranged in the finger 3, and a bulb 17 
is changed into a full open state with a control unit 22. 

[0028] Although it is necessary to take correspondence with the position in the virtual space of the hand 
25 of the imagination of a user displayed into the image 24 of the virtual space shown in drawing 3 , and 
the position in a real space, for the reason, it is necessary to know the three -dimensions position in a real 
space first. 

[0029] Therefore, one piece or two or more three -dimensions position sensors 26 and 26, and ... are 
arranged in proper positions, such as the base section 8, and the attachment meanses 2 and 2, (refer to 
drawing 1 ). In order to know the three dimensions position in a real space by the three -dimensions 
position sensor 26, first, a user does the form of a finger predetermined in a certain position on a real 
space after equipping with the base section 8, and resets a system for the position as a zero in a real space. 
There is a method of calculating the posture change and movement from there based on the acceleration 
information detected by 3 shaft acceleration sensor which was attached in a part for the back of each 
finger and a hand, and which is not illustrated, and asking for it. In addition, there are a method using a 
micro gyroscope, a method using the position measurement technology in the inside of the space adapting 
GPS technology, the method of measuring the position in space from a picture like motion capture 
technology, etc. 

[0030] By changing the three-dimensions position in this real space into the three-dimensions coordinate 
of the image (virtual space) displayed using technique, such as CG, correspondence with the position in 
the virtual space of the hand 25 of the imagination of a user displayed into the image and the position in a 
real space can be taken (refer to drawing 3 ). 

[0031] Feeling when the deer was carried out, and the virtual body 27 in the same image 24 tended to be 
touched or it was going to hold by the hand 25 of imagination, as if it regulated the movement of a user's 
finger 3, and touched the virtual body 27, has held or it carried out by closing a bulb 17 with a control unit 
22 can be given to a user. 

[0032] In addition, if it was in the above-mentioned inner -force-sense presentation equipment 1, although 
air 18 was used as a fluid enclosed with the fluid rooms 13 and 14, if it changes to air 18 and 
high-pressure air is enclosed with the fluid rooms 13 and 14, resistance accompanying change of the air 
volume when closing a bulb 17 can be enlarged. 

[0033] Moreover, a feel when it changed to air and the liquid was enclosed with the fluid rooms 13 and 14, 
as if it lost most change of the volume when closing a bulb 17 and touched the rigid body can be acquired. 
[0034] Drawing 4 shows the modification of a cylinder. 

[0035] A cylinder 28 has the cylinder cylinder 29 and the piston 30 is supported by this cylinder cylinder 
29 free [ sliding of shaft orientations ] . 

[0036] Large acted section 30a of a path is prepared in the pars intermedia, and small principal piece 30b 
of a path protrudes towards the front from this acted section 30a, and, as for the piston 30, small lobe 30c 
of a path protrudes towards back from acted section 30a. and the insertion to which acted section 30a was 
located in the cylinder cylinder 29, and principal piece 30b was formed in the front end section of the 
cylinder cylinder 29 the insertion to which it projected towards the front from hole 29a, and lobe 30c 
was formed in the back end section of the cylinder cylinder 29 - it projects towards back from hole 29b 
[0037] The interior of the cylinder cylinder 29 is divided by acted section 30a of a piston 30 approximately 
at two fluid rooms 31 and 32, and these two fluid rooms 31 and 32 are connected by the direct connection 
means 35 which consists of the bulb 34 inserted in the middle of the connection pipe 33 and this 
connection pipe 33. 

[0038] This cylinder 28 is supported by the stand 37 fixed to the base section 36 with which a user's wrist 
7 is equipped, the other end of a wire 6 is connected with the point of principal piece 30b of a piston 30, 
and the coil -spring- like return spring 38 is stretched between spring credit section 37a and lobe 30c of a 
piston 30 which protruded on the back end section of a stand 37. 

[0039] In addition, a fluid suitable in the fluid rooms 31 and 32 and the connection pipe 33 is filled. 
[0040] If a deer is carried out, it is in the above-mentioned cylinder 28 and a user's finger 3 is lengthened 
when a piston 30 is moved to the front according to bending of a user's finger 3, a piston 30 will be 
returned with the return spring 38. 

[0041] In addition, although what the attachment meanses 2 and 2 and ... are prepared independently 
[ the base section 8 ], and attached the bending sensor in a user's finger directly was shown, this prepares 



the coat member which carried out the shape of the shape of a glove, and a ****** glove, and you may 
make it attach an attachment means, a bending sensor, a brake means, etc. in this coat member in the 
gestalt of the above-mentioned implementation. 

[0042] In addition, it passes over no the configurations and structures of each part which were shown in 
the above-mentioned gestalt of operation to what showed a mere example of the embodiment performed 
by facing carrying out this invention, and the technical range of this invention is not interpreted by these 
in limitation. 
[0043] 

[Effect of the Invention] This invention inner-force-sense presentation equipment is characterized by to 
have the attachment means attached in the candidate for inner-force-sense presentation, the wire by 
which the end was connected with the above-mentioned attachment means, a brake means are connected 
with the other end of the above-mentioned wire, and regulate movement of this wire, and the control 
means which control the grade of the regulation on the movement of the wire by the above-mentioned 
brake means so that clearly from the place indicated above. 

[0044] Therefore, if it is in this invention inner-force-sense presentation equipment, since what is driven 
mechanically [ there is no complicated mechanism and ] is only a bulb, failure can obtain cheap 
equipment few. Moreover, since the direct force is not applied to the candidate for inner-force-sense 
presentation, there is no ** which does an injury to candidates for inner -force -sense presentation, such as 
a user's finger. 

[0045] If it is in invention indicated to the claim 2, the above-mentioned brake means It considers as the 
cylinder equipped with the fluid enclosed with the fluid room divided into two by the acted section located 
in the cylinder cylinder of the piston which moves to shaft orientations to a cylinder cylinder and this 
cylinder cylinder, and this piston, and this fluid room, and a direct connection means to link the two 
above-mentioned fluid rooms directly through a bulb. Since the above-mentioned piston and the other end 
of the above-mentioned wire were connected, it is possible to regulate movement of a wire on a stepless 
story, and the inner force sense given to a user can be adjusted delicately. 

[0046] If it was in invention indicated to the claim 3, since the above-mentioned fluid was made into the 
gas, the optimal inner force sense at the time of operating the virtual body which is not the rigid body can 
be shown. 

[0047] If it was in invention indicated to the claim 4, since the above-mentioned gas was made into air, 
the gas enclosed with a fluid room can come to hand easily. 

[0048] If it was in invention indicated to the claim 5, since the above-mentioned fluid was made into 
high-pressure air, the optimal inner force sense at the time of operating the virtual body near the rigid 
body can be shown. 

[0049] If it was in invention indicated to the claim 6, since the above-mentioned fluid was used as the 
liquid, the optimal inner force sense at the time of operating the virtual body which is the rigid body can 
be shown. 

[0050] While control of the degree of opening and closing is easy since the above -mentioned bulb was used 
as the solenoid valve if it is in invention indicated to the claim 7 or the claim 11, there is no complicated 
mechanism and equipment with little failure can be realized cheaply. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll The gestalt of operation of this invention inner-force-sense presentation equipment is shown 
with drawing 2 and drawing 3 , and this view is a side elevation showing a busy condition. 
[Drawing 21 It is the expansion side elevation showing a part of cylinder in a cross section. 
[Drawing 31 The image of a virtual space is shown. 

[Drawing 41 It is the expansion side elevation showing a part of modification of a cylinder in a cross 
section. 

[Description of Notations] 

1 [ -- A wire, 9 1" Cylinder (brake means), ] Inner-force-sense presentation equipment, 2 An 
attachment means, 6 10 [ — The acted section, 13 / Fluid room, ] - A cylinder cylinder, 11 - A piston, lib 
14 [ -- Aconnection pipe, 17 / - Bulb, ] Afluid room, 15 - A direct connection means, 16 18 [ Acylinder 
(brake means), 29 / A cylinder cylinder, 30 / A piston, 30a / - The acted section, 31 / - A fluid room, 32 
/ - A fluid room, 33 / - A connection pipe, 34 / A bulb, 35 / Direct connection means ] " Air, 22 - A 
control unit (control means), 28 
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[0016] 3.-if-©#-tf 7 (C& 9 fttt <bftSS#g|5 

t->!)y/9, 9 • • • (ElB^<±2<@©^-r. ) ^ s 
Kt«9#»tP)ftTV>5o 

[0017] ±te->y ^^9«v-y v^fs i osrfBx, 
$r>y v^fgj i otcttt"^ Fyi iass/y v^fj i o© 
**iSifc»»ift^X«pSft-c^5. tr^h^i n±/h 

S-ett*lRUC*t^«51 1 a tKi»l 1 a0|M 
J«3ft*:«0>ttfM!*B Ubi 1 1 a 

y v^fsi o©mrian(i^$ftfcffii?Li 2tcs»)S 

£WfiI£ftT^S„ 

[0018] >-y i orortgBJit* * hyi l ©#t 

«1 1 b(£<fcoTffrl£2o©amf£tt#J<bft, 
1#MH13, 14t$ftT^5 0 -t L-T, r.ft?>«. 
Ml3il 4tl4I^Sl 5{cJ:oTB:^$ftTt> 
5c 3, 1 4l4ig^V^l 6i^J; 

oTiiil^ft, ^ii^VT'l 6©^t/Wl 7, 

[0019] % LT, ±fBi5ftft^l3, 1 4&tf»g^ 

So 

[00 2 0] ±|£->y V^9tta#»8»c?fi^l 9£;fr 
UTH»»f+«te>ft-C*5 9. KSfi&l 9itf^ h^l 1© 

0, 2 0^§S^$ftT^So 
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[0021] tit, v-y >^9<0fc°^ h V 1 1 ©igfl 

1 1 a <Dfti&mc±fc7jv-6(Dmi&mm%ii5tix 

<^So 

[00 2 2] 4fc. 1 7 (±©J»«1 21^L 

Ttt^A^l 7©BBHK«ri6iJ»-r6#J*iRB (»J»* 
S) 2 2 tgSHESftT^*. 

[0 0 2 3] L^LT, ±|2:*j3fct§^3£S 1 13, 
#*BJ8*Sa— 7KllR9f+tf feft, Slf+ 
^S2, 2, • - • *J-*-©3Mt3, 3, • • • (C 

io ft9tt»-tibftTffiffl$ftSo 

[0 0 2 4] t LT, i— ^-^©^ftS&tSff 5 
i, *ftfcJ:o-CI7>r-V—6^3lo38e>ft, ->!)y^9 
wt^hyi las^y v^fgji 0^?>?lta$ftS*(6] 
ro^j^gltSo r©i:#, /Wl7iiil©DcSf 
(4, air 1 8f4il^V7'l 6 LTtfitfl^ 1 3^P> 

*< 4MB 3 felStf*;: *fc« #fg3£ftlf 

fc#l»a»e>¥» 3 1 7^H)SftT 

l^S#!§T-fi, f^h^l I5r->y ^?ffil 0/!>><b3l # 

^ 1 0^IJfti7 1 8liil^/^7°l 6 Sr^-LT 
gfEfl^l 4*>fc8IE#Sl 3^ijfEftS. w©J;e>{c, 

t£«ctt^l3, 1 4rt©itT 1 8/55Ji^V^"l 6 Sril 

[0025] ^/u^i i^m-r^t, 

3, 1 4^©i7 1 8©SE§bdSffl.it£ft5<0-C, #ti3 
30 Srftlf ipir^-Sinir 1 8©«EBI©3Eiblii#5ffit(tSr 
ticZ.cS. Sfete, ^/u^l 7«r^Mi:^w 
tfRg©««Sii-rSi:> #m3 5rfttffct#(cii^V7° 
1 6 «rii LT^ftS^r 1 8 (DjjltiiStatCjS CfcStti: 
171 8C0^«W^t^#0ffiJn[S:iSCSr i»C^5 0 
[0 0 2 6] ;©J;5iat, 3-'— tf— tt'</l'-7 1 7© 

[0 0 2 7] % LT, /Vuy 1 7 dS^MW^©^ffi-eft 

^-v?^bfifeS*»f1rVf-2 3, 2 3, • • • |i«t 
40 oT^ftSrfS^PU, %mmU2 2iaoT^l 7Sr 

[0 0 2 8] IH3(C^t-{g*i^ra©Sft^2 4^(C*^^ 

nsra t-*m s&e t ©*i-^* t s ^s^fe s * , * © 

10 0 2 9] *<0fc«>fc, *^8-^Slf+#a2, 2, 

Bir>l7- 2 6, 2 6 , • • • £SEai-£ (Bl#I) , 
so H*x:fi:ttir>^ 2 6 T^^^TcoH^^iB^^a^tc 
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^ g p sswsrj^ffl Lfc^tf-cw^an-aa 
gin* <d®m * nm -r z> is&tt bK&z>» 

[0 0 3 0] roH^rfl-e^H^Tcteg^^^t: 0 ^. — ^ 

&g b m&m tt Sfig b tf>*tJS£ i 5 r. t # -5 
(H3#RB) o 

[00 3 1] L^Lt, {Sffi«0^2 5t?lRli:^2 4rt 

* 2 2(c<t 7S:Wi:5r i:lC«t*)3-— »f— W 

fft3 0lt*:a«U fcfca>fc*Kffi0J#2 7£fcfeofc 

[0 0 3 2] &:Jb\ ±|B^JK«*^11 1 fCfo-oTtt, iSfc 
#113, 1 4fc#tA"t"2>ffic&£ LT^T 1 8 Srffil/^fc 
1 8 (C#x.TiSffi^T^^ft:^ 13, 1 4 fill 

[0 0 3 3] $fc, x7ICfx.t, 14IC 

[0 0 3 4] I4li->y ^^C0^^JSr^i-t>cDT*fo 
[0 0 3 5] i/<J 8(4v-y V^1f2 9£r*TU $ 

v-y >-^2 9tct*^ hv3 o?mjjfofcmw}&&K5. 

[0 0 3 6] h>-3 Ott^rWffi^gPtC^tO^tl/^ 

a 3 o a*»e>a*^iej^-cs©/h$t^a«u3 o c ^§§ 

WtZtlX^Z. ^LT, *ftUB*|5 3 0 a(4v-y >^2 
9rtCflL, ±g|5 3 0 bfiv^y V^fgj2 9©mfiffi§|5{C 
^/££*lfcffiiI?L2 9 ad»b«r*^l6HtT^m$*t, £ 

taa3 o c «v-y v^©2 9©«jg»fcflas$*ifc#a 

?L2 9 b*»e>ft*^lSj»fC?5UJ$ix-C^5. 
[0 0 3 7] v- y V^jgj 2 9 wrtan fc°* h >- 3 0 W$ 
f^fflg|53 0 a tC«toTtt^2oOiSK^3 1, 3 2 f£E 
BStl, r*l?>2o£)Sf£fls:g3 1, 3 2 14^^:/ 3 
3 i: 0E jg*§'-«W :/ 3 3 <£> (C^Jf $ tltzs<As7 3 4t 

[0 0 3 8] rtv^Sv-y V^2 8«l3— if-W^l-7{C 
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S*^4xSS<*SC3 6{i@3£$ttfc^3 7tc£#£ 
tl, tr* h>-3 0cD±gP3 0 b<755fe*g§P(Cl7-f +-6C 
*fc3 7©a#tttJi£K3ft;fc/<.*# 
ttg|S3 7att*^bV3 0(D5gmSP3 0 c t <£> PfH (C ^-f 

. [0 0 3 9] fc*S, %#£3 1 , 3 2Rim&'*-< 73 

[0 0 4 0] U5>Lt\ iffiv-y V^2 8(CfcoTI4, 
hi' 3 O/iSa— iF-ro#Jf3rofttfKj£CTmf#~- 

t*^ b>3 0I4SU^3 8td«tot:7ctCM$^ 

[0041] ±mmmmm^^^x. mtt^m 

2, 2, • • • #£#g|58 bt±®.iL\cm-}t>tl. 

ft rf -fc V-y-Sra-— f-ro^mt-fflglS 5 f+ «■ 5 «t 9 (c L 

[0 0 4 2] /«C*3, ±fBLfcHffi<7?^{Cfc^T^Lfc 
[0 04 3] 

30 i7^-ir-©ib*K*r-r5*iSj©s«s:#j»-r*»j»^a 

[0 0 4 4] t^oT, *^PJ^»li*^»{C$>oTtt. 

[0 04 5] fiM?JS2 iCfB^Lfc^?q[CfeoT«, ±15 
^^+¥HS:. ~>y V^ffitK^y V^fS (C>tLTtt 

ftLxm.feir?>mm^mb*ffiz-itisv>ybL. ±m 
<dx\ 7j^-<v®W}<vMmzm&mzftozbt)^m 

[0 0 4 6] »*q(3lt|B*Lfc»MK*>o-CH:. ±12 
ffi,W-*%W-b Ltz<DX\ PW*-eftiHE««W*SrllffLfc 
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[0 0 4 7] »#*4l£EttLfc«Wte*>-3-CW:, ±E 
[0 0 4 8] »#*5lJ:|E«lLfc»WK*>o-Ctt» ±IE 
[0 0 4 9] BW69l6lce*Ufc»WK*>oXH:, ±IE 
[00 5 0] fi#Jf 7 7iSIB*3S 1 1 LfcJSWfc. 

[Hi5©1Bli|i/j:»W] 

[iii] 11 2&uqn 3 t*ic*^p^^«ti*siewnj£ 



(5) 

8 

[m 2 ] -> v >y*-ummx°^'$-VL*®mmx'ibZ>o 
[iU4] ^y(Dmmz-u<MMx^-fm±®mm 

->y^ (yi/-^rfa) . io-->y>m u- 

^h^, Ub-*#fl», 13-SM, 14-flE 

A 18-17, 2 2~-fflfflmm mm^m . 2 8- 
v-y^^ cfu-^so . 2 9-->pym 3 0- 

t°^h^, 3 0 a -«f£fflS|5, 3 3 2-S 



■ [Hi] 
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